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Table 1 Location of TB primary infection focus

Author City No. exam.

Lung

Other than lung Not identified

Gohn A Wien 184

Gohn A Prag 606

Oka H Tokyo 111

162 (88.0%)

567 (93.6%)

106 (95.5%)

5(2.7%)
Small intestine 3,
Tonsil 1,

Skin 1

17 (9.2%)

15 (2.5%)
Intestine 11,
Nose 1, Parotid 1,
Eustachian tube 1,
Cheek or intetine 1

24 (4.0%)

3(2.7%) 2(1.8%)
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Fig. 1 Location of TB primary focus in lung lobes and their volume

Table 2 Location of TB primary infection focus by pulmonary lobes compared with their volume

Right lung Left lung .
- Right Left Total
Upper Middle Lower Upper Lower
Primary focus (No.) 677 158 591 416 1314 1007 2321
Primary focus A (%) 29.2 6.8 25.5 17.9 56.6 434 100
Volume B (%) 20.5 8.6 20.2 22.8 57 43 100
Ratio A/B 1.42 0.79 1.26 0.79 0.99 1.01 1.00

Total number of primary focus observed by 9 research workers were shown in the first line by their location in different lung
lobes, and its proportion was shown in the second line (A). The third line was the proportion of lung volume in different lung
lobes (B). In the fourth line, the ratio of A/B was shown, and if the distribution of (A) is proportional to (B), the ratio should
be 1.0, and if it is larger than 1.0, it indicates that the chance of infection to that part of lung is higher than by chance, and on
the contrary, if it is below 1.0, it indicates that the chance of infection to that part of lung is lower than by chance.
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Distribution of numbers of TB primary infection foci found in one individual

In principle, the number of TB primary infection focus is one, however, during short period after TB primary infection and
before acquisition of TB immunity, if another TB infection takes place, double or more TB primary foci could be formed,
and actually such plural TB primary foci were observed, though not so often. If second or third infection takes place by
chance, the distribution of the number of primary foci should follow Poisson distribution, and if the chance of second or
third TB infection takes place cumulatively, it should follow Polya-Eggenberger distribution, and actually observed figures

fit well with the latter.
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Report and Information

TUBERCULOSIS PRIMARY INFECTION

Tadao SHIMAO

Abstract Since the introduction of mass BCG vaccination
program, it has become difficult to know how TB primary
infection takes place. Based on data before the introduction
of mass BCG vaccination, the author tried to overview TB
primary infection.

Most TB primary infection takes place via lung as shown in
Table 1. Soon after TB primary infection, primary focus in the
lung and regional glandular changes were formed, and they
were named primary complex, which is the morphological
sign of TB primary infection. Comparing the location of
primary focus in right and left lung, it was 56.6% vs. 43.4%,
which just correspond to the right and left lung volume as
shown in Table 2. Observing by the location of primary focus
in different lung lobes, it was found more frequently in upper
lobe than in middle and lower lobe after adjustment for
volume of different lung lobes as shown in Fig. 1 and Table
2, however, chronic pulmonary TB is found much more
frequently in apex or upper part of the lung.

The number of primary foci was 1 in the majority of cases,
however, 2 or more foci were found in some cases. Several
weeks after TB primary infection, TB immunity started to
work, and primary focus be never formed thereafter. The fact
indicates that multiple primary foci were seen only repeated

TB infection taking place in short period soon after primary

infection. The distribution of number of primary foci should
follow Poisson’s distribution if repeated infection takes place
by chance, and it should follow Polya-Eggenberger’s distribu-
tion if chance of repeated infection takes place cumulatively,
and observed figure matched with the latter as shown in Fig. 2.

Location of primary complex is useful sign to determine
invasion place of tubercle bacilli in epidemiological survey of
TB infection in medical accident cases. If major pulmonary
lesions are found in middle or lower part of lung, we have
to suspect onset of TB soon after primary infection among
immunity attenuated cases such as HIV/AIDS, diabetics and
cases using steroid, and if cavities are found more likely
diabetes is suspected, and no cavity with or without ade-
nopathy more likely HIV/AIDS.
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